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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
recording medium of a write-once/read-many-times type 
which forms minute recording marks which deals with 
high-density recording ( s 100 Gbit/in 2 ) by proximity 
field light, and also to provide an optical recording 
method and an optical recording apparatus. 

SOLUTION: The surface of a transparent substrate 2 is 
provided with a recording layer 5 laminated and 
constituted with a metallic layer 3 consisting of, for 
example, Cr, and a metal oxide layer 4 consisting of, 
for example, silver oxide, and a transparent protective 
layer 6a consisting of, for example, SiN. The minute 
recording marks are formed and recording is performed 
by subjecting the silver oxide to thermolysis by 
irradiating such optical recording medium with light at 
output of 5mW using a pickup of, for example, a 
wavelength 405 nm and a numerical aperture NA 0.85 
from the substrate 3 side thereof and oxidizing Cr by 
generated oxygen. 
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M n . P t J: "J t -f * > <b 18 (S) CD * # O ft ft 6 1 b S f ft & ft fc l J , ft X. 14 M g 
„ A I fc ft l 1 * 14 T i ft Z A< ffl t % b *t ft o 

iI£z*tb0>ftftftJSI4, It & M S ft T- fc y & B If © ft ft Ic fcMt ft ft ft t X v * j£ I- 4 
[ 0 0 3 3 ] 

* §t bm ic it ft & a ft <b ft t * * * * © m m m & i* . ft«BHb***i**i#*i-*»Sfl> 

ft ft M tt ft ft ( «■ ft ft ft ) ft -t l= - ft ft ft ± m £ * ft - t l= 4 y . *It8ll:»IU 
. ft fit # tc © ft ft ^ 14 ft < ft ft ft JI £ ft lb ft £ ft y . **»4ttIt«**<«fl:LtBI 
7-5*'lSiii5, * © fc ft . ft M ic 4 ft t* - A x ? hoftftiffftftSWWtft 

c t ic 4 y . *Ettft*©fta» fl:***^** 1 *****- 

ft 7i 14 . KfcftftiLTlMb»*ftl*fc«ft. ft !S ft K 4 ft ft T' ft 31 <t IS lc £ lb L- s 4 
C fc ft §£ £ - * © * ft ft ft ( ft * tf , T i . C r . M g fc ft O I* A I ft E ) A< ft EC L T * 

4i b ft ft © ft <b ft < ft Atf . ft <b * * > . ft lb £ n - A . 8Mb v 4 s - v A fc ft 14 ft 4b 
T;U=-^Aftif) I- £ lb L , fBft-?-"7i:L-Tftft$*lfto Z©ftft$*l-fcIBft7-? 
ft © ft 3* ft t4 , Bft-7-$fta©*Eft»ittftLT*#<*fc-r4.KI=.» 
|cEft£ftfcEft^-?l4. *ftftH©ft<bfti:ftftftft©»Bft£fty« ft ft ft ft ft ft 
I* ft lb $ *i lc < < S ft ft \t ft ic g lb ? ft d t li An ft y II L U fc ft , IB ft v - -5 14 9 £ L . 
ft ft © ft # ft 14 *>< ft » ft ft IB ft ft * © X ft # W ft t ft ft . 
[ 0 0 3 4 ] 

& 1= , *ftft©EStt#*«ft-r*T-f^^tt©Sft2li. & ft 2 ft 4 y E ft , S ft * 1t 
ft 5 ft ft I- 14 ft ft it 1= J* L T ft ft T? ft 1+ tl 14 ft b 1* , ft IB ft a ft 6 a ft b IB ft s S ft £ 
^ ft 3 ft ft iz 14 & r L S ft T- ife ft & ft 14 ft I* „ 

ifi«SiLtli> ft ?L 14 T 1 ') tl m m „ #'J*-#*-H14i?®?7Xfv*, * 
fc It # 7 X . .fc ft Ln 14 ft ft ft H $ m ft w t A< "C t ft . * ft 2 (D ft ft I- 14 h 7 "J * > -5* ffl 
© e v h ft if A< ft JS * ^ r 1^ T & 4. o 
[ 0 0 3 5 ] 

m. \z , * ft ft o> E ft ft t* 1= ■£ I* T 14 . j& 5 it t -c ft a ft * R it r t «fc . 

ft ft ft 14 . ft Jl 14 ft E ft 1 ~ El 3 \z Tjk L fc ft ft <D 4 o lc ft S g 6 a»tf/Xliftlli6 b 

(Dcfc5lC|6ltftCtA<T-#ft 0 Z*lbC0«Sl6 aXtf/Xlif 116 bli. % to ft ft £ 

ft ft n $ ft to m ft ic 14 * ft&icttawc&fcwfctfi&ft-c**. 

[ 0 0 3 6 ] 

ftfc, -t^t-e^.fl)ftaiii4. ftE<Dck5ictfifti5, «ty^itftftft3£^atpcDftmAN 

& ft ft L » ^ ft * 0> ft ft lc 4. ft ft ib £ W » L y » fc ft Ln 14 ft ft ft <b ft ft CD ft ft » ft IZ «fc 
yftftLfcft**-l-fl>ifi«l=B«)"Cte< fc ft 1= IS 14 6 *i ft 15 3t ft ft lz 4 y ft ft L fc ^ 

£»fiji$i+fcy. fc«iM*ftftft*r»^?>«)ft»*i»it-r*BWftif©fcfti=ftit&*i* 

o 

*ftft<»*Ett«»lw«lt&*i«ftHft6a. «H16 bi:)B^6*,4ttSiLTI4, ft 
TttfZnStS i O2C0^ftft^bft^S i N fc ft LM4 S i Cftt*A<^lfbtlft. 
[ 0 0 3 7 ] 

\- , *ftft©3tEft^;il4, fti$CD4 5lc»ft±lcftftft<bftll<tl$ftMft1bft^*§ft 
•TftftH«tyt*ft^ftlii:£W)iftftLfcEftft5 : &^*7tEftft1*lc, ft ft jt ^ * v 
htD/jN$LNjt£fiBft (;SS<7)^l^3fe) LT. ai/Jxftft^-^^ftft-TfttCD-Cfcfto ft 
:fl)l + E«v-n»lit4i:lLT, ft ft it X * -y hCDjgft^flilcfcltftcp* 
ft ft ft ft ft (ftMM£X7K?h + *»»ft««> t»Eft*ftfl:*ft©»«aftft±fcft« 
J: 5 |;, S3t^ftdl*iai;/XI4!!Bft^f , B ^$iH5PLT. Ett"7-^fl>***l=lCtfcE» 

£ff 5 . 
[ 0 0 3 8 ] 

ft IB 0 1 ~H3lc*Lfcft*«0)*E»««:*ftlW=«ft©E»ft^©Ett*ft*. ft sC 
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mi*»7©iB»7-^»i*a*ii«8©*, #int^i4*<^^t4;gg 

ft ) t««J:5l=MfP**i*. *©**£. 4KBHb«l«4 4<IB»T-^»J«aa*«8-C 
»ftfcftft*ft#«L.' f§ ± L fc 81 * A< . *©#*Lfc»#l=*«-*-*aiIft3©Blt^ 
-*»ft««9©#£ftft*8<bLT§rfcl=*M»ft**»«'*"*. C©#ft*«K*btt 
ir ft <b L fc SB # 14 * * » 14 1* * * < * it L . IB II v - -7 />< « J£ * *i « . 
[ 0 0 3 9 ] 

± E © * ? Ic fig W ft X # ? * » 7 l=*5l-f«IBtt-*-$#J*saft1B«8©*f£* 
Jf4£#P;gftiy±KflS£t!-Tfll$-fafc©, »**ii4E»7-7fl)**SSt'M: 

z © r m ft x * ^ h4i*»7i=fcit*»*afttt±fr*«wi*. 

■ »HB**llt4:i:l:J:^TfiffcH4. * ft *> *> . ft©fcB*j£*#<-f-i>fc8S»ift* 

h4>*»7icfci+*c«v-^»jaa«««8©ais±»ttii i* **< ft 

H /]\ $ < ft -5 © t* /J\ 4 ffi ft "7 — 2 » fi£ "5 £ & o 

[ 0 0 4 0 ] 

^»4©fBli7-?M;£ftlli£8£i6 0 o ciy± (I60~300 °c?lft) 1= * 3 "T * 

„ » « s ft u ± i= a l BMb is I* ft * K * i= # m l . tcfcittfMtstii ( m z. 

14. Cr) ©E67-7»lS{i«9l:fel*TC r tfiltL. «fc|:4IHbft (Cr 2 0 

3 ) ^stoUTEe-*-******. 

[ 0 0 4 1 ] 

lc , *ftW©ftB»«Sl--3i x T:ia£##l::ftiPi-r*. B7©I***Bi:wt*3i: 

$3£BJ}(DfttBltg|«1 114. fi^ffiSSPI 2. ft tf -V <7 7 3f S|S 1 3. * - # tt IP « 1 4 

itff-f s^^-S^-fX? h'7-f7fSi 6kl»*ltllllt'i3>ho 

-7-fg1 7 **t&*RlcJ:yjlfeBftllH*1 8 lc ft bb tt L T v K ft E ft & t* 

I 8©fcBKfl:&H££ftfcI**fcl::#»L. 4*Lfcifc»lCj:y*«Ji*llfl:LTE» 

f lt, ft e e « <* 1 8i=»«**i*E»v-^©*t*icitc-c. jte^f ?y ^sf 1 

3^&JB»**i*BBWft^*^ h©aft»^l-fcl+^tf-^jSftM^ ( RB S* ft X * I* * 
& SB iS ;S H i£ ) £ £ « SHb & Jl © # fl? ;£ ft «U ± i ft £ <fc ? I- . a>hP-7-*Si7a 

^9 F5-f^?ui 6ic«fcy ft fig »u*ai;/xi*j«wi»iyi*iM»LTiE»-r*« 

[ 0 0 4 2 ] 

±IBfttBH^fi©a>Ka-7-*Sl 7 14 . It « * » © * » t 3 « ft t * L r fe y . 

« * * a » 1 2, * - # ti ip • 1 4. 3. ^ x ? ss is se 1 5 ft a © m 

.ft E ft ft* 1 8 t LT. «jLtf«rEHl ~3l=*Lfc «*©*»»»#*<« t^&*i. ft E 

II & i* 1 8i4W^r-fc-5o <i^5aaspi 2 ic ts i* r * E ft «■ * i 8i:E»t*fc»ofc* 
^iijL. *©«#iciti:T*e9^7v^«i 3 4»6»4<i»Jii*. £ fc * ft* mm 

L « ± ft * £ «.B L- « » S ft 1 2 tffiil:f tSLSl^ff^^xt ? 
[ 0 0 4 3 ] 

B7tl**E»IH*1 8frS>©fiJtft£«HiLTS±*fT3J:3ft«£SLfcA < . Siift 
|^UiLTl4$lT5<l:5^glt't J:^. ft If y -7 7 -v ? ft 1 3 |:H!U 6 *i4ft» t L 
"CI*. ^ & ft E ft A< *I ft ft * © t? & ft I* ft K RB £ 14 ft I* *< . 09 * 14 . X ft fc L T 4 0 5 n 

m^eeonmro^f-^t-^ii^ffloKH't-n. z©*3fcsa*ft©ft 

M □ ¥ ( N A ) © * * ft ft t? -y "7 T V ? % fc t h Z fc 1= * y . fig It ft © ^ *° «V h £ /]» $ 

< -T * c fc A< T* t , IK E ft v - * a> Jfc A BJ ft fc ft 4 . 

[ 0 0 4 4 ] 
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ju t . s»«ic«fey**wssi=ffiiBtHwr*. fc ti l . * s ■» i* # ^ e> st £ #j iz n jg 

$ *l & 05 T? 14 * ^ . 

m ib 0 1 i= * t m j* * & fc * « ib n mi * * ^ si u fc . ii2Ht k 7 -V * > y « * # -c 

# 6 J: 9 |C J& fl$ £ ft fc *° 'J ~ * * ~ hUCD^-rX^tftttSSIB^fco £ © S 2 ± |C . 
^H^3tLTV^*^v^A (Mg) , 4BBfcftS4 i LT»ft7>A*>, S1I6 a 
tLTZnStS i O 2 © & ^ K it ft £ m X & It fc . 

Zftf>£-#fJ&ll©I5£l4 J E-ft J E ; ft. $11 3 (7) M g m £ 1 5 n m . &BBft1b1feJB4©B4b 
V > # > If £ 1 5 n m . ftKH6a©ZnS<!:S i -O 2 S^SIbft * 2 0 n ml: H» L T 
SIU:. 
[ 0 0 4 5 ] 

-T£:*>*>s IB §i If 5 14 T * V O A (Mg) tHt7>*'>t©»IiItfel>, Z © <fc 
5 ti: fa f& t ~? & Z t {Z £ y s |g 1b "7 > # > 14 . 5 0 0 tIgf»iLTSSti:7>tf> ( 
Mn) |C gHb L , 4«Lf:lli:Mn J:n*5tlTfeliBISIf)Mgt^S[t; ( g? 1b 
) LtHb7f'*v-)A ( M g O ) £ fl* fiK -T 4 o »ft*tifcMgOl4. 15 IS 3! H -C fc y , 
#gMglC&^Tft^fttt*<*£<£1b-f3o 
[ 0 0 4 6 ] 

± IS 0) 4 5 ic ft S L fc ft IB IS & ft £ , fka©**W©«|Jjt^6**ftE«SSI=»«L. 

gS3. 5 m / s -c @ e $ -t* . a«2ffl*^&ft*iii«LTiBesfTofc. fc , ft ag a) a 

Itt6 6 0 nmt*l), gfl □ * (NA) 14 0 . 6 5 C t 7 * 7 ^Sffll»T 1 O mWffli 
W U J] V IB f I £ ft o „ 
[ 0 0 4 7 ] 

IB It M 5 ~> © IB II 14 , M IB @ 4 IZ * L, fc «fc 5 I- ft fc* - A X ?H s» h © * to ft ift . ? *3 * M 
^ftX^-vh**^7lcfclt-5ieiSv-^^jS;ggMli8(D^#aKfb^l4<7)^1b7> 

** ^ H A< <S I" £ S Jt (»SSS) tft*«fc5lcft|»Lfc. 

*©*££. mf7>#>JlA<IH»ftX#-y htf*W7-e»«t^^**>l=»*L. ffl*}^ 
5$Ii30!Bl7-5itf.i9CM g JgltLTM g O«SiLfc. Z © M g O C: ^ 
1b L fc SB # 14 S BB <t yfBH-?-$A<fl2J*£ftfc. 

«^s««tasi=J:yiiSLfcis*. iBii7-?©*#£i4i oonmSJtt?fey. & 8 

liftlz<fe-5BSSIBIS (100Gb i t/i n 2 jjjl ± ) |cttJ6T:£3ftIBiii«t*tL.Tl$ 
ffi-e££C:<!:A<SiI2£ftfco 
[ 0 0 4 8 ] 

mmm 2 

M IB El 1 I:: * ^ M * fc 6 ft IB M 1* £ M L- fc „ Ifi 2 i L t h ^ * > ^ fcl JSP T* 
£ 6 4 5 lc jj£ ff* £ ft fc *° 'J * - * - hS«)fU«itSJfflUfc. C © ft ft 2 ± lc . 

tii3iuf^ (t i) s & js & ib ft if 4 t Lx&itm. §11 e a t l r s • n 
£ li « is it fc . 

±IB =& tit film © m £ 14 * ft ^ ft , 4I130T i H £ 1 5 n m . £ B B <b ft IB 4 © 1Mb tt 
|J 1 5 n m . f£ K H 6 a © S i N & 2 0 n m I: if L t iSI L t . 
[ 0 0 4 9 ] 

-r iBiiB5i4^^^ (t i) tmitmt(omm®tfLT-&z>o zo&oumgitt 

Kti:<t l J, ^1bigl±. 1 60°Clil± (1 60~300 °Cffg) r-»«LT^«i:i8 ( 
Ag) |c 1Mb L . tSLfcllt A giiJUftiltfc^SlilWT i H'Slo (^1b 
) L t i lb f 9 > (T i o 2 ) BSti. i^^tifcT i o 2 !4. &HT i ir^^rft 
^ 1# 14 * # < * lb 1- 4 . 

[ 0 0 5 0 ] 

± IB 0) J: 5 l~ ft 8 L fc ft IB It HSk W £ . ^ it CD * * 0) fiE b ^ 4 ft IB IS g lz }§ |£ L . 

$£it3. 5m/ s tUS S t. a«2ffli|^bft$SBWLTEII$ftofc, fc . ft 31 © 3$ 

ft 14 6 6 0 n m 7? fe y . Pj8 □ * ( N A ) 14 0 . 6 5 » If 7 5 7 7 ^ t Bl»T 1 0 mWOi 
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[ 0 0 5 1 ] 

K»H5^<Dffittl*. «f E ® 4 \Z Tjk L tz J: 3 1= , K«3t7./H-vh+*g|57 

© + & a ) i=teit*E»7-^»jaa**i*8o**«»ft*Ji4©inb«jiA<»»-r 

(»Rlt) <f * * 5 I- « $ L fc o * © m m * IMt *r*«t»*» 
7fiIi:iiItl^ v )SL. ffi*fr«£«J*30tBtt-*-*»J*fil*9©T i ■ * Kft L 
T T i O 2 ^ fit L fc . d © T i 0?i:«fcLfcH»i:E»7-*4<»***lfe. 

y«*LfclS*. E»-*-*©*#Sl*100nm«*-C&y. jfi}S 
**KJ:****Ett (100Gb i t/i n 2 61 ± ) l=»«Tf#«*E*IH*fctT« 

[ 0 0 5 2 ] 

|H B£ $4 3 

HfiB2i:*tirt^^«t4*E»»l**»Bl'fc' * « 2 £ L T 

4IHtil.4HtHki. i||3iLt)D-A (Cr) . «ll6.tLTS i 
Ntl*|ltfc. 

±E*«*i©f 41***1**1. &JigHb$li4(DgMttBJi£l 5 n m . *113©C r 
B £ 1 0 n m . f g|6 a(DS i N $ 2 9 n m C 1 15 L t iSS L . 
[ 0 0 5 3 ] 

-r E«Jt5i*^a-A (cr) ir^^istroanm^-efe-So c © * ? & m t 

* C fc K * « , IHt tt I* * 1 6 O °C 61 ± (1 60-300 tgS) t»«Ltgl*iJS 
(Ag) 1= ^ to L , ±jj&LfcI**fcAg<MJ**fc£KT?fc4»«ll0>Cri:tfKfc ( It 

it ) LtiftfQ-A (Cr 2 03) S»*t4. »ft*hfcC r 2 0 3lt. :£ B C r Ir 

IS^Tifc^fttttf^^ < Mitt h . 
[ 0 0 5 4 ] 

±|Efl)<t: 5 lc ft S? L fc ft E fi «l* * » *a©**9!©«lj*^&<E**E»iS1tl=flS«L. 
It 3 3 . Sro/s^B ftHl6a«4»&*$88WLTB»Sffofc. ft . ft 31 

©a*l*4 0 5 nm-C*«J. MP* ( N A ) 1*0. 8 5 0) \d V <? T V ? £ ft X 5 m \N 0) 
HIWtt^TEtttffofc. 
[ 0 0 5 5 ] 

Eti«5^©Etstt> ir e a 5 ic l f= «fc o \~ . m ft x # ^ k + * a? 7 ( ft © x * h 
© + »t> ft >fi ) i=*ji+*E»-7-^»jaa«««8©**«»ft*ii4©int«jiA<»»-r 

* a S t«P*J:3l=«l*Lfc. * © « * . lfcll4'l»*X#1'r'r*i 
7ti*tli*tl:»*-L. ffiMt^iIi30) El* *«9©C r £ gHb L 
TC r 2 0 3 *»jatfc. -«)C r 2 O 3 1= * ft L fc » » 1= E ft 7 - » * * tl t • 
i?I«g«il:J: l JtliLt:g$. SBS7-^ffl*f $l±6 O nmlgtJjy. ifi }* 4 
ft lc «fc 5 ffi g £ E IS (1 00Gb i t/i n 2 jjjl ± ) |c»«6i?**jfeE»a*i:LTttffl 

[ 0 0 5 6 ] 

§1*6 01 4 

miB3i:*ti*4»&«**E«»*«ft«lfc. * « 2 t U T h5^*>y*»A«T? 
#4J:5i:iSiJ*ifc*U*-tU>- H©f ^^ttlSJ HW:. c © * « 2 ± 1= , 
«g|6bUTS i C , 41Hft«5l4tLtSftffi, 4ll3iLT9D-A ( C r 
) , %mm 6 a t L X Z n S • S i O 2 *t £ & lb $ * K X K I* fc . 

lE#i*l»»4l*t*l*^. IS If 6 a © S i C £ 2 0 n m , *Hlt1b*J|4©B<ft; 
mm £ 1 5nm. $il3(DC r H £ 1 Onm, & S If 6 a © S i N£20nmKpg5L 

X fit R L . 

[ 0 0 5 7 ] 

^- *> . !B8l5li5o-A (Cr) J:iHt«i:©»ll«*'Cfc4. - © * 5 ft ft Jfc t 

* * £ i l= «fc U . IHt « I* . 1 6 O °C 61 ± (1 60-300 °C II Jt) t^SLtilti 
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it) LTS<b^P-A(Cr 2 0 3 ) f»St4. »**<lf:Cr 2 0 3tt. 4BCrl: 
[ 0 0 5 8 ] 

± ib © £ -5 ir m l fc ft ib is ft # £ . &ft<D*nBA<j)mi£fr zft&t&m&Km&L . 

^33. 5m/sT;@R*t, » *fi 2 tJ b ft £ M L T IS fi £ o fc „ * *J , ft £ © * 
fi|* 405nm1?fty. Pwl □ * ( N A ) 14 0 . 8 5 ffl f 7 f 7 ^H^t 5 mWIOSM 

[ 0 0 5 9 ] 

15 U m 5 ^ © IB m 14 , Hi) IE 0 6 \Z * L fc * 3 1= , ht*»7 ( ft © * * 'V H 

© * to ft ifi ) lcfcrt*Cfi-7-^»«jafi«*8©*ffeBKft*iB4©»1tfflH4<»»-r 
Sag (»S5S) t64J:5i:fl»Lfc. * © «S ft . 1Mb ftBtfft»ftX# + 
7"C&t*fc«ltfti:fc#»L- «*ffS*BB3©e«-7-$#*1I*9©C r £ 1Mb L 

TC r 2 0 3 BlHLfc. C © C r 2 O 3 IC £ lb L fc ^ # l~ IE It "7 - "7 # ^ £ ft fc » 
ft*S«ft««l::*yaSLfcftS. Bl7->8**itt60nm||t*(l. ifi « * 
ft|-J;£>i!i£JtIEiS (100Gb i t/i n2»±) , l=JH*Tf#**B*«i*fcLT*IB 

[ 0 0 6 0 ] 

m m m 5 

3Stt«i~4Kffli*fc3fcffiSS6BfcL.-C. ml IB 0 7 |= & L fc «fc 5 l= t -f 7, *? h^OfS 
1 6fca>hB-7-*Rt7i:tijlfc*E»81i i t H t«*©8 1* *• Lt. 
SftBftgft©^*** h'7-( 6 !4 , i&E©.fc5l::fi#fc3SM 2. * e v * 7 

•V ? 35 1 3. -9- - * « » » 1 4Stff^^H9l 5jlUJ3y. « 5& 51 1 2 T7 
ft IB ® ft ft 1 BK'EStSfif *»*L. tffll#l:i6Ct*tf?n9?1 3 S> * * 

3fet!"^777 , 1 3©^St LTU- if — ^ ^ * — K (JclDlg: 4 0 5 nm, 660n 

m ) ssfflLt, z © ft m% © n , ftattuaatf/xi*ftati&iHi*w»L» 3t ta s* « (* i 
8^©B&a*#x7K-;/h + *»fcfci**B«v-2»i*sffi «.* fc it # m m it % m # m m -t 
«a*«±i:<i:**3i=«»**t*. ft fc * 3^kp-5-*«i 7 i=*y 

» fr *. * . * fc . *i«LT»6*ifcfiSt3tfr6il4fit*8aiLTfit«ii9l 2 

* ft B.B © IE f* ft ft . EI»2U8IS«ll»5:il:J: 1 ). iSS*ftl::«J:oTS«ft»» 
(100Gb i t/i n 2 a ± a «) |c»(E-e#««/h<fK«v-^a)»iaE**L4c:tA« 

m & s *i fc o 

[ 0 0 6 0 ] 
[ ft 91 © & ft ] 

* ft W © jlfe' |B ftft{*©Eftft£. ft ft * ft * x & • * 6 * « ■* <b % M 4: , C©ftR»4.ttt*y 
t,*«Efc«frS>ft<&£«»*©«ft«»*£ L» x ft ft » 1= «fc yftBftKftft*H£*ft*ft 

* t ic » » L . IS El X 1= * yiilE4IlSiftl.tfi!fl7-^ S»*t4*E8«*tt 
5 C t |: J: t) N ft ft « ft 1= * -6 X ft ft E ft 1= » £ Tf £ * it SB & © ft 82 3 ft ft t * © ft SB ft 

5 a *>< a « * ft * c 

* fc , IB IS v - * © * # * li *J SE £ * T . Jfeli»ia*ai//XI*K»l#»t*l»L*4<6 

. tftmm^t° -y K«iiAai©iB»-7-^»jatjas««s»jaLrefi-r*fcto. e ft ^ - * 

©*S$tfttW*ftft'hftER"* — £**ftl**ft"C'IO°Gb ! » / ' n 2«±©lSg 

Eai::SJC^#aftBS©ftEfi«*£*©*Ea£aA<fi«*ft*. 

^ i- „ m-^iassp, ft f -v $ 7 ■ v ? » tf-#ttftftxtf-T-fx*Btt«£«a.fc-r-f* 

IBftIBil^ftA<H^-C?^S«^^*'rS-^<-J : y^^StBiS (100Gb i t/i n2 
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